JAN 1997

Which expression is equivalent to cotf + tan@ ?

1 cos@ + sin@ C. 1
sin 0 cos 0 ) sinéd cos 0 )
Which expression is equivalent to ﬂ ?
XP q sin20
A. tan@ B. cotéd C. —tan#é

D.

—cot @

How many solutions does the equation (2sin® + 5)(3cos0 + 3)(tan?0 — 2) = 0 have

over the interval 0 < 0 <2mw?

A 4 B:. ‘5 C. 6

Solve: 3cos?x—5cosx—2=0, 0 <x<2m

JUNE 1997
Simplify: 2ta;1x
cos? x + sin” x + tan? x
A. 2sinx B. sin2x C. tan2x
Solve: 2cos’x—5cosx+2=0, 0 <x<2m
m 51T 21 417
A0 B33 C 53

How many solutions does cos3x = —1 have over the interval 0 < x < 21 ?

A1 B. 2 € 3

D. 7
D. 2cotx

m 2 41 51T
D335 3 7

B

6
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8. Which expression is equivalent to 4sin66 cos60 ?

A. sin6d B. sin1260 C. 2sin360 D. 2sin1260

JAN 1998

9. Simplify: 2cotx sin®x

. 3
Sin 2x B. sin2x c, 2sinx
2 COSX

A. D. cos2xsinx

10. Solve: 2sec’x+5secx—3=0, 0<x< 21

A. 1.23, 5.05 B. 1.91, 4.37

C. 3.48, 5.94 D. % 1.91, 4.37, 5?"
11. Solve: cos gx =1, over all real numbers

A 2n, nel B. 4n, nel C. 2+2n, nel D. 2+4n, nel

1-cos@ 1

12. Prove: = = 15c0o8 D

JUN 1998

. . cot @
13. Determine all restrictions forr: ———
1-siné
A. sinf=1 B. sinf@=0

C. sinf@ =1, cos@=0 D. sin@ =0, sin@ =1
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1
+
csc?2 0 gin2 o

14. Given csc? 0 +sin® 0 = 5.34, find the value of:

A. 0.19 B. 227 C. 5.14 D. 5.34

1 1
15. Solve: sinmx> 50 Over the real numbers, using the graphs of y=sinmx and y= 5 shown
below. Express the answers in terms of a and b.

A. a+tn<x<b+n B. a+2n<x<b+2n
C. a+m<x<b+m D. a+2mr<x<b+2m
16. Prove: & = cos0
tan@ + cot 0
JAN 1999
17. Which expression is equivalent to $in 0 23:599 cotd ?
A. cscO B. cos0O C. sin0 D. sec@
18. Solve: sin20+2cos@=0, 0<0 <2m
3m m 317 m T 31
A B C o D- 5™ 5
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19. Let A be an angle in standard position such that 0 < A < g If sinA=n and cosA=m,
determine an expression for: sin(mr + A) + cos(1r + A)

A, -m—-n B. -m+n C. m—n D. m+n
cot @ cscO+1
20. Prove: cscO -1  cotf
JUN 1999

21. How many solutions does tan®x+5cosx —8=0 have over the interval 0 <x <21 ? @

A1 B. 2 C. 3 D. 4
22. Determine all restrictions for: sezcx
4sin“x —1
A. sjnxT—’-_% B. sinx-_—‘i%
DU | DU |
C. cosx=0, smx_-iz D. cosx=0, smx_-ii
23. Solve: tan®x=tanx, 0 <x <2
m m 51T T 51T 3 77T
Ry BT ¢ozpm—7x DO
od. Pibve: sin@ + tan 0 _ sin20

1+cos® 2 cos? 0
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JAN 2000

25. Determine all restriction(s) for: cotx

A. sinx=0 B. cosx=0
C. cosx=0, sinx=0 D. no restriction(s)
26. Simplify: sin5mcosm +cosS5msinm
A. cos4m B. cos6tm C. sindm D. sin6bm
27. Solve: 2sinxcosx+sinx=0, 0 <x<2m
21T 41 21T 41 27T 51T
A. O,TT B. T,T C. O,T’W’T D. O,T’W'T
28. Simplify: —Sm2X
) Py 1 — cos2x
A. cotx B. tanx C. 2cotx D. 2tanx
29. Solve: 2 —x=sin’x @
A. 1.06 B. 1.16 €. 243 D. 1.08, 1.68, 2.42
30. Prove: csc2 x +sec?x = csc? xsec? x
JUN 2000
1
: _ 29 =
31. Solve: tan@ —cos-0 > 0<0<2m @
A. 0.36, 3.50 B. 0.79, 3.93

C. 0.86, 2.74 D. 0.88, 2.94, 3.26, 3.74
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32. Simplify: sinAcosB+cosAsinB if A= (g - B)

A, -1 B. 0 € 1 D.

ol

33. Determine the number of solutions for: (cscO)(2sec@+1)=0, 0 <60 <21

A. 0 B. 2 € 3 D. 4
1 1—-sind
34. Prove: secO+tan®  cosO
JAN 2001
35. Which expression is equivalent to % ?
A. sin® 0 B. cos®0 C. sec?0 D. csc? 0

36. Solve: 3tan(%x—2)=4sin2x,0£x<2rr @

Page 6

A. 1.48,5.28,594 B. 1.64,3.56,3.84 C. 2.20,2.90,4.60 D. 3.28,4.90, 5.74

37. Which of the following is equivalent to cos(20 + 1) ?

A. 2sin6 cos@ B. —2sin@cos® C. 1-2sin°0 D. 2sin’0 -1

38. Determine the amplitude of the function y = k sin 0 cos 0, where k is a positive constant.

A. ; B. k €. 2k D. 4k



TRIG II
cot? -1 csc 0
39. Prove: T —tan0 — secO
JUN 2001
. .o 2cos0O
40. Simplify: <020
A. sin@ B. cotéd
41.

42,

43.

Solve: sec@+cot@=2,0<0<2m @

A. 0.64 B. 0.93

cscO -1

Determine all restrictions for:
csco +1

A. sin0=0
C. sin@=0, sin0<-1

—— sin0cos®@ 1-cos0
' l1+cos@  tanf

secd D. csc@
v 346,513 D. 4.29, 5.97
sin0 £ -1

. sinf =0, sin@ £ +1

Page 7
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SPECS/SAMPLE 2001

44. Prove: ﬂ = cotx
1 —cos2x

45. Solve: tanx+sinx=1, 0 <x<2m @

A. 0.49, 4.22 B. 2.06, 5.80
C. 049, 1.57, 4.22, 4.71 D. 1.57, 2.06, 4.71, 5.80
. o . cos8x+1
46. Which expression is equivalent to — ?
A. cos®4x B. sin”4x C. cos®16x D. sin® 16x

47. Determine the general solution for: 3sin5x=1

A. x=0.07+2”T”, x=0.56+2"T’T, nel B x=0.07+2”T”, x=5.94+2”T”, nel

C. x=0.07+2nm, x=0.56+2nm, nel D. x=0.07+2nm, x=0.56+2nm, nel

48. Prove: .CLB = —secO
sin@ — csc @

JAN 2002

sin20
in@
A 2 B. sin@ C. cos@ D. 2cos@

49. Simplify:
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Cosx +cotx

50. Which expression is equivalent to ————— ?

51.

.S

53.

54.

90:

56.

sinx+1

A. secx B. cscx C. cotx D. tanx

Solve: sin3x+tanx = 3, 0<x<2m @

A. 1.31, 4.34 B. 2.44, 3.85
C. 1.31, 1.57, 4.34, 4.71 D. 0, 2.44, 3.14, 3.85

Which expression is equivalent to sin (x + g) + s'm(x - g) ?

V3

A: Tsinx B. sinx C. /3sinx D. 2sinx

Solve: 2cos?x+cosx — 1 =0, over the set of real numbers

APR 2002
Solve: cosx = 2x, 0<x<2mw @

A. 045 B. 0.58 C. 0.90 D. no solution

The expression cos 3xcos2x —sin3xsin2x is equal to

A. sinx B. sinS5x C. cosx D. cos5x

Solve: 2cos?x—1=0, 0 <x<2m

™ 71T ™ S5TT

AT B33

CE3 51 711 22 41 51T
T4 ’ 3

47474
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57. Simplify:

c059+ 1
cot@ cscO

A. csc0O B. 2sin0

sin 2x sec?x — 1

58. Prove: =

29.

60.

61.

62.

1 +cos2x tanx

JUN 2002

Page 10

C. 2cot@ D. sin@ +cos 0

Determine an expression equivalent to: sec @ cot 0 sin 0

A1 B. cotd

C. cscd D. tan®

Solve: sin2x + cos3x = 1.5, 0 <x <2 @

A. 3.84, 4.37
C. 5.07, 5.58

Simplify:  sin(2x + 1)

A. sin2x B. cos?2x

B. 4.97, 5.12
D. 1.20, 1.90, 3.76, 5.64

C. —sin2x D. —cos?2x

If the two smallest positive solutions of sin3x=0.4 are x=0.14 and x=0.91, determine

the general solution.

A x=0.14+2nm, x=091+2nm, nel

C. x=0.14+%, x=0.91+%, nel

B. x=0.14+6nm, x=091+6nm, nel

D. x=0.14+2nTﬂ, x=0.91+2nTﬂ, nel
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63. Prove: sin2x(tanx+cotx) = 2

24y
64. Simplify: w
CSC% X
A. cos?x B. sin®x C. —cos’x D. —sinx
65. Solve: 3cos2x = —x, 0<x<2m @
A. 0.67 B. 0.52,1.57 C. 0.67,3.07 D. 0.95,1.99

66. Determine the number of solutions for: (asinx+a)(bcosx —c)=0, where 0 <x < 2m, and
l<a<b<c

A1 B. 2 C: 3 D. 4

JAN 2003
67. Solve: sin2x-—-cosx=1, 0 <x<2m @

A. 0, 5.07 B. 3.14, 4.32
C. 3.14, 4.36 D. 0.42, 1.89, 2.95, 4.21

68. Simplify: cos(mr — 2x)

A. —cos2x B. —sin2x C. cos?2x D. sin2x
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69. Determine a cosine equation that has the following general solution:

T T 117 . .

> + N, G +2nT, o + 2n1r, where n is an integer

A. cosx(2cosx++/2)=0 B. cosx(2cosx++/3)=0
C. cosx(2cosx—+/2)=0 D. cosx(2cosx —+/3)=0

70. Solve: 3cos’x+cosx—2 =0, 0 =x<2m

sin20
2s8in0

71. Prove: (csc@ —sinf@)tan@ =

JUN 2003
72. Solve: tanx — cosx = -2, 0<x<2mw @

A. 1.17,4.10 B. 1.97,5.32
C. 1.17, 1.57, 4.10, 4.71 D. 1.57,1.97, 4.71, 5.32

73. Solve: 4cos’x=3, 0<x<2m

m 11w T 57T
A% 6 B3 g
c, T Sm 7m lim p, T 2m 4m 5m
"6’ 6’ 6 6 3”37 3" 3
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74. Determine an expression equivalent to: tan@ + cot @

A1 B. sin@cos? C. sec@csct

75. Which expression is equivalent to 6 sin 8x cos 8x

Page 13

D. sin@ +cos 0

A. sin8x B. sinl6x C. 3sindx D. 3sinl6bx
76. Solve: 2sin®x — sinx=0
a) where 0 <x <21
b) over the set of real numbers
JAN 2004
77. Solve: 2sinx = cos3x, 0 <x<2m @
A. 0.31, 3.45 B. 2.83,5.98
C. 0.39, 2.75, 4.03, 5.30 D. 0.98, 2.16, 3.55, 5.89
78. Simplify: 4cos?6x — 2
A, 2cos3x B. 4cos3x C. 2cos12x D. 4cos12x

79. If the smallest positive solution of tanbx =2 is x = 0.3, determine the general solution.

A. 03+2nm, nel B. 03+2bnm, nel C. 03+°0 nel

b

80. Solve: 2tanxsinx-—-tanx=0, 0 <x<2mm

D.03+3%5,ner
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81.

82.

83.

84.

85.

JUN 2004
Determine an expression equivalent to: tan® 0 csc 0 + g
A. sec 0 B. csc3 @ C. csc?@secd D. sec? @csco

Solve: 2sin’x — 5sinx — 3 =0, over the set of real numbers
T 51T Véis 11

A. €+nn,?+nﬂ, nel B. ?-FHTT,T%-HTT, nel

C. E+2mr1',S—TlrJerrT, nel D. 7—”+2nn,11—n+2nﬂ, nel
2 6 6 6

Prove: c¢sc0sin20 —secOcos20 = secO

AUG 2005

Solve: sin’x = 3 —x @

A. 2.18 B. 2.97 C. 3.02 D. 3.09

Solve: 2cos?x+3cosx+1=0

a) where 0 <x <21

b) over the set of real numbers

Page 14
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cotx — sin 2x

86. Prove: cos 2x =
cotx

AUG 2006

87. Determine an equivalent expression to: sin(2x — 1)

2 2 2

2 X — cos?x

A. 2sinxcosx B. —-2sinxcosx C. cos“x—sin“x D. sin

88. Determine the number of solutions for: (asinx — b)(acosx — a)(bsinx+a) = 0,
where 0 <x<2m and 0<a<b

A. 3 B. 4 C. 5 D. 6

89. Solve: 3cos®’x—8cosx+4=0, over all real numbers

tanx(cosx +cotx)  sinxsin2x
secx + tanx 2 —2cos?x

90. Prove:
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91.

92.

93.

94.

95.

96.

SAMPLE 2008

Which expression is equivalent to sin(rr + 2x) ?

A. 2cos’x—-1 B. 1-2cos’x C. 2sinxcosx D. —2sinxcosx

Solve: +/3cosxtanx+cosx=0, 0 <x <27

m 717 5w 11w w 71 1T 31 57 11m 1 31
A 56 B %6 %522 o622
Solve: cos2x—3sinx=2, —-M<Xx<T1

7m 11m 31 4t 5T 31T mT 5mT m 2T 17
A% 602 P33z S eTez Pnaez
Solve: 2cosx = 2%, —m<x=<T @
A. -1.45, 0.57 B. —1.38, 0.66
C. -1.38, 0, 0.66 D. -1.11, 1.72, 2.93
Determine all restrictions for: M

2secd —3

A. sin@ =0
B. CDSQ‘_—"‘%, cos0@ =0
[ CDSQ;{%, sin@ =0, cos@=0

. 2 2 . . )
D. 511197—‘[—5, COSBT—Lg, sin@ =0, cos@ =0

If the two smallest positive solutions for cos4x = 0.6 are x =0.232 and x =1.339, determine
the general solution.
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tan x 2CcosXx — 2cos?x
97. Prove: = -
secx+1 sin2x

JAN 2008
98. Determine an equivalent expression for: sin3xcosx + cos3xsinx

A. 4sinx B. 2sinxcosx C. 4sinxcosx D. 2sin2xcos?2x

09. Solve: 4cos’x=3, 0<x<2m

w 11 ™ 57 71 11 ™ 511 ™ 21 41 5717
A TE B 5% %6 6 © 373 D33 33
100. Solve: 5sin®x = cosx @
A. 043, 1.78 B. 0.44, 5.84 C. 0.82, 1.73 D. 2.87, 3.58
101. Determine all restrictions for: ﬂ
2sinx+1
o1 U |
A. smx_-—E B. sinx =0, smxT—E
: . 1 : . : . 1
C. cosx=0, szf—’-—E D. cosx=0, sinx =0, smx%—i

102. Solve: 2sin®x+./3sinx=0, 0 <x <2
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TRIG II

103. If the smallest positive solution for tan3x = 0.6 is x = 0.180, determine the general
solution.

104. Prove: 509, SN0 i o0secdo

1-sin@ 1+siné

ADDITIONAL QUESTIONS

105. Express sinxcosx in terms of a single trigonometric function.

s 2
A. 5”;2" B. “’; X C. 2sin2x

106. What is the period of the graph of y =2cos*5x —1 ?

™ 21

2
107. Which expression is equivalent to (sin2 0 — cos? B) —sin®20 ?

A. -2sin®20 B. 2sin®20 C. —cos40

108. Determine the amplitude of the function: y =6sinxcosx

A. 2 B. 3 C. 6

109. Simplify: cos* 0 —sin* 0
A -1 B. —2cos?28 C. cos28

. 2cos®x

. 21

. cos40

: 12

. cos40
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110. Determine a single geometric mean between secx —1 and secx+1.

A, -1 B. 1 C. cosx D. tanx

2009 SAMPLE

111. Solve: 2cos’x—cosx—1=0, 0 <x <21

smo7m
6 6

2m 4m T U LG

A. 0, I:’..0,3,3 -5 ™ 6 g T

112. Solve: 2sinx=3cosx, 0 <x<2m @

A. 0.31, 3.45 2.83, 5.98
C. 0.39, 2.75, 4.03, 5.30 D. 0.98, 2.16, 3.55, 5.89

=

113. Determine the number of solutions in the interval 0 < x < 2m for: sinax=

3
(a is an integer, a = 1)
a
A 2 B. > C. a D. 2a
. 1
114. Solve: sin2x=—, 0<x<2m
2
™ 317 m 3w 97 1l
AR B 3 8 8
m 31 m 31T S5m 7T
“ T b1

115. Solve: sinx=cos2x, 0 <x<2m
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116. Solve: 2tanxcosx —+/3tanx=0, —g <X< g
117. Solve: sin lx= ﬁ
3 2
a) where 0 <x < 21T
b) over the set of real numbers
. , . 1
118. Determine the general solution: sin2x = -5
71 11 71T
A. ﬁ+2nn,ﬁ+2nn, nel B. ﬁ”‘
13m 21t 13T
C. v+2nn,v+2nﬂ, nel D. v+n

2

119. Solve: cos-x =cosx over the set of real numbers

11
m, —— +nm, nel

12
21T

m, —— +nm, nel

12

Page 20
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120. The two smallest positive solutions of sin3x=0.7 are x=0.258 and x=0.789. Determine
the general solution.

121. Solve: 6sin®x —sinx —2 =0 over the set of real numbers.

122. Solve: sin2x —2cos?x =0 over the set of real numbers.

123. Determine all restrictions for: ﬂ
2cos0 -1
A. cose;{% B. sin@ =0
. : 1 ‘ 1
C. sin@ =0, cosef—ﬂi D. cos@ =0, cosef—’-i

tan 0 csc? 0

124. Determine an expression equivalent to: >
sec- 0

A. tan® B. cotd C. tan®@ D. tan3 @
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125. Determine an equivalent expression for sin3xcosx + cos3xsinx

A. 4sinx B. 2sinxcosx
COSX + cotx
126. Prove: ——— = cosxcotx
secx +tanx
2 coSX +2cos? x sin x
127. Prove: =

sin 2x 1 —cosx

C. 4sinxcosx

128. Determine an expression equivalent to cos (1 + 2A)

A. —cos2A B. cos?2A

129. Simplify: cos2xcosx +sin2xsinx

A. cosx B. sinx

2s8in0
sin20

A1 B. cos@

130. Simplify:

C. —sin?2A
C. cos3x
C. cscéd

Page 22

D. 2sin2xcos?2x

D. sin2A

D. sin3x

D. sec@
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tan x + sinx 1 tanx
131. Prove: = —
1+cosx csc2Z2x  sec?2x

A FEW MORE QUESTIONS

132. Solve: 2cos’x = —3sinx, 0 <x <21

) 1 o cot 0
133. Prove: m = csc- 0 g

Page 23
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134. Given cos« = §, where o is in quadrant IV, and sinf = %, where B is in quadrant II,

determine the exact values for:

a) sin(x — B)

b) cos(2p)

c) sin(cx+—)

135. Given sin y = %, where y is in quadrant I, and tan 6 =2, where 6 is in quadrant III,
determine the exact values for:

a) sin(y +9)
b) cos(6 —y)

c) tan2y



